In recent years, significant changes have taken place tion of socioeconomic variables and estimation of their in the food consumption patterns of American conimpacts on fluid milk expenditure provide information sumers. Evidence indicates that the ongoing changes for planning and developing marketing strategies for in U.S. household food expenditure patterns occurred the mix of consumers in market areas. in response not only to sudden increases in food prices
The objective of this study is to examine and comin the early 1970s and the recent salient inflationary pare household expenditure patterns for whole milk and period (Buse and Fleischner; Salathe) , but also to delowfat milk in the southern region of the U.S. as well mographic shifts, tastes, and preferences (LeBovit) .
as in the total U.S. Specifically, this study focuses on Changes in consumers' purchase and consumption of identifying and analyzing the effects of household influid milk have not been exempted. During the past come and other socioeconomic characteristics on whole decade, per capita sales of whole milk, on a productmilk and lowfat milk expenditure patterns in the South weight basis, declined from 205.61 pounds in 1970 to and in the total U.S. Expenditure for whole milk and 140.71 pounds in 1980, whereas per capita sales of lowfat milk is defined as the value of each product used lowfat milk (including skim milk) increased from 42.30 by each household. The study is also designed to proto 83.67 pounds (USDA). Changes in economic facvide information concerning fluid milk marketing imtors and other factors such as shifts in demographic plications for the dairy industry based on empirical distribution and increased awareness of dietary confindings. cerns, may have influenced and changed the product mix in the fluid milk market and may be reflected in the observed fluid milk consumption patterns.
MODEL SPECIFICATION Previous research suggests that consumption patterns for dairy products differ significantly among re-A statistical model is formulated to estimate the Engions in the United States (Boehm; Boehm and Babb) . gel relation from cross-sectional data for two fluid milk Regional differences in consumption patterns may arise products. The general form of the model is specified from variations in demographic composition and charas acteristics, income levels, relative price levels, and tastes and preferences. The U.S. Department of Ag-
(1) Y = f(INC, HS, HSQ, ED, R, LOC, riculture 1977-78 Nationwide Food Consumption FLC) + U Survey (NFCS) indicates that the proportion of households consuming whole milk varies from 53.20 perwhere cent in the north central region to 76.53 percent in the northeastern region. The proportion of households Y = household's expenditure for a particular consuming lowfat milk varies from 18.11 percent in the type of fluid milk, South to 44.25 percent in the north central region. Av-INC = the logarithm of household income, erage weekly per capita consumption of fluid milk also HS = household size, differs substantially among regions. The survey re-HSQ = the square term of household size, sults suggest that the Northeast and South had the ED = years of formal education of female highest per capita per week consumption of whole milk household head, of 4.10 pounds and 3.35 pounds respectively. On the R = race of household, either white or nonother hand, consumers in the South consumed an avwhite, erage of 0.68 pounds of lowfat milk per capita per LOC = location of residence, either central city, week, compared with 2.42 pounds in the north central surburban, or rural, region. FLC = family life cycle category of the houseThe fluid milk market is of vital importance to the hold, and U.S. dairy industry, particularly in the South. Milk U = normally distributed random disturbance. production in the South is deficit with respect to total dairy product consumption in the region; nevertheless,
The model serves as a basis for obtaining estimates total consumption of dairy products, as well as of fluid of household expenditure response due to income difmilk, has remained relatively stable. The identificaferences and to certain identifiable socioeconomic characteristics. Among the socioeconomic variables, structure of a stochastic model in which the dependent the concept of family life cycle (FLC) is employed to variable has some limited values, equation (1) is rebetter delineate food expenditure patterns of the written as household unit. Specifically, one would expect an increasing demand for fluid milk during the early stages (2) Yj = Xij 3 + ejj if Xij + ej > 0 of the family life cycle as the family unit expands. The expenditure pattern of the peak years may be perpet-= 0, if Xij j + ej < 0 uated to some extent after the family unit contracts in the later stages because of habitual continuation of past where Yj is a vector of n household's weekly whole milk behavior. However, expenditure for fluid milk is exor lowfat milk expenditures; Xij represents a matrix of pected to decline in the later stages, although not to the the socioeconomic characteristics of the sample levels of the first stage of the life cycle.
households specified in equation (1) (2) arise because the usual OLS Children, Middle-Aged Single With Children, and assumptions of E(e) = 0, and E(e 2 ) = a2 do not hold Middle-Aged Single. Moreover, the age of the housewhen the dependent variable is limited. hold head was used for the definition of the age groups,
The Tobit maximum likelihood procedure is dewith the following division of groups: young (under 35 signed to provide more accurate and efficient estimayears old), middle-aged (35-64 years old), and older tions of parameters of limited dependent variable (65 years old and over), models than can be obtained from OLS regression. An important aspect of Tobit analysis is that it accounts for the fact that the dependent variable is affected by both ESTIMATION PROCEDURE the size of nonlimit responses and the probability of nonlimit responses occurring. The ordinary least squares (OLS) procedure is freAdjustments in Tobit regression coefficients are requently used to estimate equation (1). However, analquired to compute the marginal effect of a change in ysis of cross-sectional data reveals the problem that the the ith variable of X on Y, and, hence, the elasticity of error term associated with the dependent variable in the Y with respect to Xi (McDonald and Moffitt). The econometric model is censored normal; that is, the decomputations differ from the procedure used with OLS pendent variable has a number of its values clustered regression coefficients because the unconditional exat a limiting value, usually zero. To circumvent this pected value E(Y) in equation (2) is no longer equal to problem, zero observations in the sample are usually XP, a property of OLS. The unconditional expected eliminated and, hence, the analysis provides paramevalue, E(Y), according to Amemiya is ter estimates reflecting only the change for consuming or purchasing households (Boehm) . Average food ex-( E ( E penditure for the total market population represents both the average expenditure of all households and the extent of their participation in the market. Analysis of Thus, the unconditional expected value of Y in equahousehold food expenditure behavior should take both tion (2) is equal to the conditional expected value of Y, into account. Thus, to account for the underlying E(Y*), adjusted for the probability that Y is observed to be greater than zero. The effect of a change in the 
where Nh is the elasticity of Y with respect to the ith respectively. The shift to lowfat milk is not as provariable of X. The first component of equation (6) is nounced in the South as it is nationally. These selected referred to as the conditional elasticity associated with statistics suggest that fluid milk expenditure patterns actual expenditure. The second component represents may be quite different in the South than in the total U.S. the elasticity of change in the probability of being a Note that Table 1 indicates a preponderance of houseconsuming household associated with a change in the holds reporting expenditure for only one of the fluid ith independent variable, milk type products. Among all the households that reported expenditures for fluid milk, only about 6.5 percent of those households had expenditures for both DATA whole milk and lowfat milk.
Data for empirical implementation of the present study were from the 1977-78 NFCS. Two types of at-home SLS fluid milk expenditure data, for whole milk and lowfat milk, were selected for this analysis. A sample of
The statistical model of equation (2) was estimated 10,760 households was selected from approximately based on the southern regional sample and the total U.S. 15,000 households that participated in the nationwide sample for the whole milk and lowfat milk. The survey. Nearly 25 percent of the households surveyed regression results of the Tobit analysis suggest that fluid were excluded from the empirical analysis because milk expenditure patterns were quite distinct for the two household income was not reported. Other households product types and for households in the South and in that reported inconsistent information or apparently the total U.S. (Table 2 ). The findings are generally in incorrect information were also deleted. Among the agreement with previous studies based on different 10,760 households that provided complete informasample data (Boehm; Boehm and Babb; Hassan and tion for statistical analysis, 3,677 households are in the Johnson; Salathe). southern region of the U.S. Households located in the The income coefficient for lowfat milk was positive South accounted for about the same proportion of total and statistically significant at the 0.05 significance level survey sample, 34.71 percent and 34.17 percent, befor both the southern region and the total U.S. In confore and after eliminating those households without trast, the income coefficient for whole milk was negcomplete records, respectively. ative and significant in the total U.S. equation, but Summary statistics of the households that reported positive and insignificant in the southern region equafluid milk expenditures are presented in Table 1 . The tion. The results suggest that whole milk is considered number of households reporting fluid milk expendian inferior good, whereas lowfat milk is considered a ture during the survey week differed considerably for normal good. The implications are consistent with the the two types of fluid milk and between the southern changes in fluid milk consumption patterns observed region sample and the total U.S. sample. Households during the past decades. As previously noted, whole in the southern region, on the average, spent less for milk consumption has declined with increased real per fluid milk than households in the total U.S. The procapita income. One would expect the results of this portion of households reporting whole milk expendistudy to conform with what might be expected from ture was 75.5 percent in the South versus 67.2 percent time-series data analysis. The estimated negative innationwide, whereas the proportions of households recome effect for whole milk in the total U.S. is conporting lowfat milk expenditure were 18.11 percent and sistent with findings from previous studies. Boehm 29.97 percent in the southern region and in the U.S.,
estimates an income elasticity of -0.07 for whole in Table 3 . The results suggest that the impact of an *Significant at 0.05 significance level. additional household member on whole milk expenditure varies from $0.520 per week to $0.676 per week milk, and Salathe reports that income elasticity for in the South, depending on the size of the household. whole milk varies from -0.096 to -0.043 in the U.S.
Similarly, the results suggest a slightly greater marThe variables representing educational attainment of ginal response for the total U.S. sample, except for 1-female head and white household display a different 2 person households, ranging from $0.476 per week to pattern between whole milk and lowfat milk (Table 2) . $0.691 per week. The effects of educational level of the female head By decomposing the Tobit effects into effects consuggest that as educational level increases, household ditional upon being above zero and effects on the probwhole milk expenditure decreases, and lowfat milk exability of being above zero, the analysis provides further penditure increases. Similar results were reported by insights into the effects of household size and houseBoehm for the southern region. Assuming that higher hold income on fluid milk expenditures. The addieducational levels may lead to more nutritional awaretional information derived from disaggregated Tobit ness and diet-conscious behavior, the results provide effects should help the dairy industry in understanding some insights that help explain the observed different the importance of the differential responses and aid the expenditure patterns. For the southern region, the reindustry in the design and implementation of its marsults suggest that white households had relatively keting strategies. As shown in Table 3 , households in greater expenditures for fluid milk than nonwhite the South have greater probabilities of consuming households, ceteris paribus. For the total U.S. samwhole milk than households in the total U.S. Furtherple, however, no statistically significant difference in more, the probability of consuming whole milk inwhole milk expenditure was found between white and creased quite rapidly from 1-2 person households to nonwhite households.
households with 3 or more persons. The relative imThe household size variables were found to have portance of conditional marginal effect to uncondi- tional marginal effect for whole milk also shows a given change in household income has a smaller imsubstantial differences among household size groups.
pact on unconditional marginal expenditure in the South For example, in the South, the conditional marginal than in the total U.S. In terms of disaggregated effects, effect due to change in household size for 1-2 person a quite different pattern exists between the southern households accounts for about 42.7 percent ($0.222/ sample and the national sample. Specifically, the ef-$0.520) of the unconditional marginal effect for whole fect of income change on conditional expenditures (or milk, whereas for 3-4 person households this ratio inprobability of consuming) for lowfat milk in the South creases to almost 60.0 pecent. appears to be opposite that for the total U.S. In the The results suggest that for large households a greater South, the relative importance of conditional expenproportion of the impact of household size on whole diture first increases from about 21.1 percent ($0.004/ milk expenditure can be attributed to the increases in $0.019) to 23.1 percent, then decreases to 14.3 perthe amount expended by households that are already cent as household income level increases from less than consuming whole milk. On the other hand, for small $5,000 to over $15,000. Conversely, for the U.S. the households, a greater proportion of the impact of relative importance of conditional expenditure to unhousehold size on whole milk expenditure is attributed conditional marginal expenditure first decreases from to the increases in the probability of consuming whole 31.0 percent as household income level increases from milk rather than the magnitudes of the expenditure. The less then $5,000 to over $15,000 (Table 4) . analysis implies that the presence of children in larger
In general, the results suggest that the marginal efhouseholds is an important factor affecting whole milk fect of a given change in household income diminishes expenditures.
as household income increases. The decomposition of The estimated marginal effect of household income the marginal effect implies that as household income on lowfat milk expenditure and its decomposition efincreases, the partial impact of a change that induces fects are presented in Table 4 . The results indicate that more households to consume lowfat milk becomes rel- atively more important at high income levels than at low households were included in Salathe's study, OLS was income levels. Thus, as income increases, the effect of also used in the regression analysis. By using the total change in household income on lowfat milk expendisample and the Tobit regression analysis, the present ture is dominated by increasing the probability of being study not only overcomes the shortcomings of the prea consuming household rather than by increasing the vious studies, but also provides further insights into magnitude of expenditure. In other words, the analysis how fluid milk expenditures may respond differently suggests that as income increases, high-income housewith respect to changes in socioeconomic variables. holds are more likely to consume lowfat milk than lowincome households, certeris paribus. The effect of CONCLUSION change in household income on the amount expended Fluid milk expenditure patterns in the southern reamong consuming households is relatively unimporgion and in the total U.S. were examined for two prodtant.
uct types, whole milk, and lowfat milk. The analysis Household size elasticities for whole milk and was based on the application of the Tobit maximum household income elasticities for lowfat milk evalulikelihood procedure to the 1977-78 USDA NFCS ated according to equation (6) are presented in Table  data 5. In the case of whole milk, the results suggest that
Results of the analysis suggest that distinct expenhousehold size elasticities vary among household size diture patterns exist between whole milk and lowfat groups in a similar pattern in the South as well as in the milk and between the southern region and the total U.S. total U.S. The analysis suggests that the household size Specifically, the analysis suggests that household size elasticities averaged 0.981 for the southern regional and household income affect the forms of fluid milk sample and 1.086 for the national sample. The naexpenditures quite differently. The study results inditional average compares favorably with Salathe's escate that while the effects of increased income on lowtimates, which vary from 1.024 to 1.090.
fat milk expenditure in the total U.S. may be largely However, the analysis of lowfat milk expenditure offset by decreases in whole milk expenditures in the patterns indicates that household income elasticities South, fluid milk expenditure may be expected to indiffer between income groups in the South and in the crease as household income in the region increases. total U.S. The income elasticities for lowfat milk in they decomposing the marginal effects, the analysis South are of similar magnitude at income level less than identifies the differential response patterns of house-$15,000, whereas in the total U.S. the magnitude of hold size and income on whole milk and lowfat milk income elasticities decreases consistently as houseexpenditures, respectively. The results suggest that as hold income increases. The income elasticity for lowhousehold size increases, the effect of increasing whole fat milk averaged 0.293 in the South and 0.316 in the milk expenditure due to conditional expenditure domtotal U.S. (Table 5 ). Boehm reports that income elasinates the effect of increasing expenditure due to inticities for 2 percent milk were 0.16 and 0.40 for the creases in the probability of consuming. On the other U.S. and southern region, respectively. Salathe's eshand, household expenditure for lowfat milk responds timates of income elasticities for other fluid milk in the primarily to changes in household income, not house-U.S. vary from 0.360 to 0.384. The elasticities rehold size. The analysis suggests that the income effect ported in this study lie between those reported by on lowfat milk expenditure is dominated by the effect Boehm and by Sal~~athe. ~that higher income induces greater probability to conDifferences in results may be attributed partially to sume lowfat milk rather than to consume greater the procedures and data used by the different authors.
amounts. Thus, the effect of income on conditional exBoehm included only consuming households in his penditure of lowfat milk is of little importance as opsample and used OLS procedure for parameter estiposed to the effect of household size on conditional mation. Although both consuming and nonconsuming expenditure of whole milk.
This study has important economic and marketing kets.
